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>^^-b^fflbfc«ft^4fc$fflVifc«»«©»fe*taft$nT^5 (USP 3 
7 3 8 8 6 2«m#|R). l^U ^$n§t/7>>#V-h«^i 

fee 

t bT 2 -X=P;U- 4 - * ^;Wf ^ y • 5 s - h 9 7iZJ« I/- h 

*5 t -^irUT^y^r-^0»jya35«»6nT^* <4*H¥1 1 -34 3 3 9 
2 ^&##{R0 o £ £ T^ffi 2 -IfJh4-^K$^ /-^ • t- h ^ 
7 x=K h Th77x x;]/# V- h J&*&3&Ig^&^:frfrr te#tf*JB 

**t«*U75>*flit«l (A) fcTB-IW (l) Tftb3ft**9tt*ft 
(B) i^e#&n§^U7$>^Itt, ^i^tbTtttSl 

B (OR) n (OH) 3 _ n (i) 
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mmoffi&taffiw 

m i wu mmm 1 ms\tmm 1 e> n^x^ ^mmmtmoB mM&m 

H2tt, ftMIl 2T#etlfeX^^^#jig®^(Dg5 I S#te^ (EO £ tan 

iti^- holl^^jlits j: t -rfcfcr^ 

©7xy-;Wb^*i:Xt!^n;i/b:HU>t© J RlSfc«kD#6»n«7a:/-;i/» 

(2) x;io— ^jr^u^/^x— r-^aix^^itfjB: 
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Urt-^fc, (b) xt!^D;PfcHU>t(DRjS^i;D#e»n^T;W3-;v^^ 

(3) ^^jvxxf;nx^^e/fi: 
^©>>^y v-^i/x^^i/^x^^^nrjjgo 

(4) ^'Jv'^75>iX^^i: 

(5) ^MX^^JJg: 

&n§x^j/fs§, >-^D^^^x>^^->^D^>^>?x>#^^W"r^)jig 

100-1000 T^D. <fcD$?i;b<tel 1 0-8 0 0t^0, #fc$?^b< 
ttl20~50 0T&3o 

$5 (a) -«5* (i) xmt>znz>*ywimk&m (b> ^e>#sn& 

B (OR) n (OH) 3 _ n (1) 
(5S4«, nttO~3tTOit, R«C m H 2m+1 CDT;i/^r;i/»T^0, mfct 1~10 

0!J*.fc£, ^'J7^>7j>^SIl^ ^^^c^TKcD^T^yT^^'fb^ (A) 
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— (2) fc^^R!, R 2 > R 3 fes 7km, KiH^l~2 0^tn7 

^f2~5osft§7^i/>sfcii7;^i^>i-f;n^u 

ntel~5<£>^i$c£^To 

^U75>^b^ (A) ilT-^ (3) fc^T-f =i ^J-Mt^ 


X (— N-Y) n—lf-B, 
R 3 R 2 


R, 


'5 



(3) 
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— *83£ (3) R 4 «^^;K X5\>k -f V^nt!;K KSSjftl 1 <DT)l<* 
"To 

(1) »!HIE#U75>: 

tfk>bU7$X v-^a^\^1f>>?TS>, ^\=¥15-^^1/>>?T$>, hUx • 

W>^75X tfX h<J75>, 

(2) BBIR*^UT5>: 

p<^-b:>> ? T^>, -fy*n>e?7$x N-T^yx^utr^^^x t*x u- 

7$;-3^^y^n^^V) *^>\ (4-X a ^e^) 

>> 1,3,5- h'JX CT5/*3\JW ^>if> 0 . 

(3) ffMU75>: 

m-7x^l/>y7>X ^^^yk>y75X ^75y^7i~W^X 

(4) ^'J75 H75>: 

>\ 0!l;Lfc£> FTD- 9 8 4^xtf^n>B-0 5 3 (Wfttt^H 

(5) 2»75>ft-&fr 

( 6 ) -f 5 fV—Mk&W: 

;*^;k-r ^ ^/-;k i-y7; x^;u-2-^^;p-f a ;w 

(7) s;y7>y75H 

#»i§j§T?©*£Bfc3&te<&«& (b) turn (i) T^t)$n§*^t 
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B (OR) n (OH) 3 -n (1) 
±13-$^-?^ tl5#U75>*ft^«|t * ^Bl*^* t ©SIS «k o T 

Kara** 1 1 b-nmr <D^?^)v&m£k&#VT$>*ymm&Q&Mmm\zi' 

7 htZ ZL t^> FT-IR \Z&tf2> B-0 ^©#«g|gl(i©©lR^Afe^ )JJ$> 
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CH 2 NH 3 + B(OCH 3 ) 4 
CH 2 NH 3 + B(OCH 3 ) 4 ~ 


CH 2 NH 3 + B(OH) 4 ~ 

I + _ (5) 

CH 2 NH 3 + B(OH) 4 

^tcm-S, ^TO^ N,N-^^ ^;V^MT 5 F&^CDM^T&oTfe, #^11 
iitf>3§^ ^itt#U75 H75>^^tTO6n§. *^^rfi 
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m&-b%>z> 0 m^x, ^u^rcmnmr, —femmz&^TKm&ft?. zn\z 

&®wr& 0 — fcjfo£}&mmjfcmM\zmwT^&m&&$>?), ^t<DM&fc 
^#u-?-\z£vmmzm&VT#vT^>*ry mm z m ^- r % o 

Lxmm^3 o o~i 5 o owmutt£z>&5\zm^z>z.}ii!)m&v^ 0 

UT^>m'fb^c7)4'O^^S> BP^T^y^ -r^7S^-hUni© 
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0. 5-8^, #fc»*b<«l-6^-eftS. 0. 2 5^*iX(4lO 
VT5.>-fcymm.s 7 7*^ HTD-9 8 4^Xt^P>B-0 5 3 

§sns*u75 H7$>*m 2-x?ji/-4-^^w $ 

»JB 1 0 0 IiaSt^UT, 4-120 St^, gptS 4 - 1 2 0 phr ffi^tS C 
tjWSLV*. *#«tUTJt ^'J75>^iI^^Si^ X#*5/# 
IBt^L/T, 5-5 0phr> J; D*(?£L< fcfc 1 0-4 Ophr, 5 
-3 Ophr ^ffl^Sns. ^'J75 H7^>^^iMffiV^i^t x 

#^'>«filC^LT, 10-12 Ophr, <£D$F£b<fci:l 5-8 0phr> 
£b<te2 0 — 6 Ophr d^Vi6n§. Sfc, 2-X5 1 ;H-^?M^^\/-M 
^I&iV^i^l X^^«[:^tT, 4-3 5phr, £D2?£L<te 
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6 — 3 0phr, $#fc#?£L<fcJ:8-2 5phr J&*JB^ £>n&, 

*tti#fflt*sx^^5/«fjig«fl:S!itbTtt, x^5/«jaifc^-rs*y 7 
. ro<k5^yh7^7^ A#wfcttx^^5/«M&, x.^^mmmitmx. 

Ufc«fWT»t), WflB«^J^x^^^»J|&tKj^rs«^^^yte:^ViT« 
x^->»l|giS«K:»UT«^©S^^tis*t^§J:5fc:bT^*r 

®<btt^y>^<7©S^x^i/ijfiB«ft:5Si*sfflv>&n, JWWlctt, 5» 

x^^^ttflBiSJfe-rsKftijW©*^^^^]© i ^Mfc^bTBS-fbJWcDS 
'feRSt^O. 1-0. 9 5SiTE^TSJli:)()WSb<, 3«T5>, -f$^ 

v/-;i/fb^©^«x#^^ji§fc^bT i - 3 P hr Tm-§rr& c l 

-tnfc^ftT^stfu >©«tt7K*^*3^x^^$/»ig i ^st 
^fi/T o . o5~o. 5^ST^sjit5&wsb^o *>a>s«ya*T!fcntt, # 
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^^C*5^Tffl^5 Jl WiTt SX^^iJIMO^It ITS, Xtf 

f\ x^^«|gS»»TS«fc , 5^»i|E*fi[ffi'r*21i:*«»*bVi. 0»J;U^ 7 
«fcD, x^$/»|Bt*U75>*»>Mftttt3&«S^*S^tt«Sf^fflb, #U7 

5 ^^^m^x^^^jjg^^^^i/^T^-^B^-r^o 
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<dblb&% wmmm $ \z & d h& % » m \z mmMm<DTm.x.z* 

mm^mxmnmmmum^ M^mz\tmitmt.vxmmm^vT^ 
mmx.zfy$vr=i py$>*vwim*m^frm&, 25-100^ .to^u 
<«3o~9o < c, #{«i<«4o~8 ox:xnz.z> 0 mmmmmmmm 
mm&miz&iomtzztf, 0. i~4op#p^W£l<, j;D$f^b<«o. 2. 

^5 0-1 1 0tTS§. MWl1MilIjaStJ;0^§^ 0. 3 

2 5mmx&& 9 

^m(D^^^^r^x.^^mmm.^(Dmm^mz^x, 
^mm<D^\zmr^>t^mm^mm^r, ^^^mmx\mmmm^mm 
x^MLf^7$*^mmmm*\zMm#v x== >*vwtm.*&i~\z. m^mmm 
*n?z\£\z£V), uft&femzmnzjLtf^mmmj&mmznz. #ux 
$>*vMM*®Lfrm-rz>jj&tuxte, (i)#'j7$>*m*x^>t 

»fc*JnbT, ^^-^fe^D-Mf^^TIIt§m (2) 3j?iJ75 
<grf£;Si£, (3) ^U75>*^I, ^R^^Xlf-X^x^^llgJc 
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*mwxn & n& ^mmu^m^ , ^bHjs&^ii&fc v> j: a its 
mtm**mtomz.&*)&i3.*ifi. \m.xnmtm^v<. tts.t>%, loor 

ittmmzmns m^mm4tmmm(D±\zm\zm<Dmm^mM^- h&mte&t) 

^x«il^b#Uxx^;^^^x«3Mbx#^^TO^^0D^ • «^ 
* ->» flg # ^ x ^ p x « <h «&-£r fc>ii\ jp^ffii^i- SJitfcj;*) «R3gatJB« 

mt&Z\£%X%2> 0 

±mv>j3mz&t)Mmi*nz>mmr)ffimm*, wm&. mmw^mmz&n. 
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2 5<C~1 2 0 t C©^iiT»LTli^i*t§ ^ b V^, ®M<D 

^^mm^mmommou^ mK&&VT$>ftvm&<Dwmiz&> = >Thtft2: 
*^0^©^^b'i4x#^^j3gm^«±^©Mnfe#^^^rb, mm. • 
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sfc, skTv&mmz&^T. &m$mmxi# (nme) <omi£\ZB*n 

¥ ($0 St L amb d a 3 0 0§;flV>&. HB-NMRX^ h;UttS**©*^ 

:7-Ux2HJM5tfMftJR;*^ b;V (FPIR) «B*Mli FT/IR 
-5 5 0£fflV^ 4 0 0 0 cm- 1 ~4 0 0 c mr 1 (DmMumfe&ft 

»*x*ia»f©a3gtt, oho soxttiatf&tt rint ulti 

MA + £^fflbfco 

K*»«ftt*Kl«fP»f«*t«^WS«GCMS 9 10 O-MK&fflWr, ttftfc 

mmmx(D ei/ms off o&. 

3ft^^£*te:Perkn Elmer Optima 3 3 0 0DV ICP (DM 

T^>CD^S« iH-NMR ©rt»«^fc<k&fTofc. *Tfr:bl3, ttttfc— Jfe 

<dt$. >*vmm<D7=i ><D<$m\z-t7 tommmz*. o^ibfc. 

(1) 75>^i 

If^>y7$> (EDA) : ftdMXX!ft^£*tSU 

i?xfi/>hU75> (deta) : ftimmj3m&&BM* um^m 

hUx^l/>rh7$> (TETA) : fP^illi^MS, K&tiNR 

^h?x.?-u>^>?*> (tepa) : ftmmxmmz&QM. umwm 

^tt7X^^*7 7 g/eq 

^'J7^ FT^> HTD-9 8 4 : >^it^JimW^^k 

m, ^7m^M9 7 g/eq 

^x^W^WS^y-jP (2E4MZ) : ft3fett&X£tt3££*h& ft 

( 2 ) : ft^XX&J^&lhlt ttKtttt 

(3) ^ 
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N.N-^^^WAT^ H (DMF) : *P^|gl3»:>£#:j±g<k UMmm. 

^)v^)v^rb> (mek) : m^mmumm^^tm, um&m 

fh7th'D77> (thf) : mytmrnumm^^m. um^m 
s\*v> : mftmmjiMw^itwk. urn 1 m 

(4) mm 

z?zsT>i?T^ MDICY) : mKMmJlMm^tiim, UM&W. 
7x;>-J|/y^7>^iiTD 2 0 9 0-6 OMiTcB^-f 
*fc», 0 5 g/eq, @J£#6 0% 

^^7x^i/>y75> (m-PDA) : mytmmumm^^m. m.m&m 

1 0 g (0. 16 2mo 1 ) § DMF 7 0 g lc2g#> LfciM£jt#Lfo 
X^>77$>EDA4. 8 6g (0. 0 8 1mol) ^iTlL fi 
fittJR^IffeteWWbfc. *»T2«HllHWfUT, R9lft9l(cJ:D%JR4lr«l§IJR 

Lfz e m*Ts %rdimm* dmf, r-t h>©M^^#b, 5 or, 2B3to^ 

£*fcjfclC«kt>» 6. 3 4g®afi^l a£#fc. 

TDMF £@*U #fca&0#£Tizb>T*feo&o 5 0^ 2^nK^jK 
1 atm—<Dfc&W<D&&mm4. 5 8 g'<H#fc„ M^CMtTHM^ 

(-^#1 2) [Xf V>^75 >i^*^7it©^] 
*^t4 0 g (0. 6 4 7mo 1 ) £ DMF 2 5 0 gte»jfabfc|&tt&i||#l, 
X^l/>>?T5>EDA 9. 72g (0. 16 2mol) SSTtfc, 

e-fetfcK^UffeKiwmbfc. sfiT4if B »i / x, mmmz^m^tm^m 
whtco m^x, mitmkm* dmf, 7±h><Dm\zm^v, 5 or, 1 su# 

2a©35. 4g£#fco NMR 1 a trafTCfco Tci)^ m<Dftffi 
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*^3 0g (0. 4 8 5mo 1) £ DMF 2 5 0 g fc*#bfc*tt*8t#l, 
Xfl/>^7$>EDA 2 9. 2g (0. 4 8 5mol) SfigfTbfc. 
fifia**«if6fc«fmbfe. i!T15W«ibT, HR5l»ate<fcD«:«<»S 
EPKLfci m*Xs #fc!£Jfttt& DMF, T-feh>01Hfcife*U 5 0*C; 15 

*3a®28. lgSHft. NMR h;p»*l ai^fi|T?»ofc^ 

*^3 0g (0. 4 8 5mol) &m&&H a O 120gfc»^Lfcjif»$ 
m^b^S, Xfl/>$?75>EDA 14. 6g (0. 2 4 3mol) &tfcT 
V Tc o HdSLT 2 P^MS j& ILflT^l^V-^ -7?tK £ ig3c b , JS ic 6 0 *C , 
5^S»Lfci:^6, JBC#fc2*bT7 7 fc<0J|»TKJ&£j&«&©e^* 
4a©34. 2g$#fe, NMR 7^ bMl a tPJ«T?»oM f&CD##r 

C'&Jfcfcl 5) [>?X^l/> h U75>i^^ii©^] 
*^6 0g (0. 9 7 lmo 1 ) §DMF 5 0 0 gfc^t&SMi^t 
l/>h'J75> DETA 3 3 . 4g (0. 3 2 4mol) 

tJSrlnlJKLTco m^X. DMF> X«feh>\ ^1J->CDjiEtcife#U 

5 013, 1 , 5l$W*aBS£fifefc < kO* I^i:fttW6 9. 4 56TfR*4fi»»C!> 

*^®6 0 g (0. 9 7 lmo 1 ) § DMF 5 0 0 gte*#>LfcJWft*Jtt#b 
i?lfl/>hU7$> DETA 1 1. lg (0. 10 8mol) 

mm^m^vt^o m^x* dmf* T±b><DM\zm&v. 5 ot^ 

1 2lfc|WXa«*|teJ;lK K#*fc*tbTJRs|S6 7. 9 %TKJ&£/»©e-&|ft5k 
2b©48. 3gS#fc. NMR bt|^Sft7f*ofc*«, fifi©^*f 
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S?X9 i l/>HJ7$> DETA 3 3. 4g (0. 3 2 4mo 1) £ DMF 2 5 
0 gfcf&&L bfcfltS, *£Bfc3 0g (0. 4 8 5mo 1) $DMF 
15 0gfc»^bfc»Mc$»TU&. e^ttRjm-fefcHfttJbfc. MT14B§ 

TirhxtUdJc^b, 5 o^ 5^^^j^^ckD, Si[;tlTW4 5% 
T^^iOS^ 3 b (D 2 8 . 5 g NMR h;H£ 1 b ii m 

^Sofc^ ffll©^«flS**«2t*3fc7K*r. 

8 ) [e^x^ i/>hU75 ym^^mMo^m 

^Bl2 0g (0. 3 2 4mol) ^^®7jcH 2 0 1 6 0 gl:j§^lfcj§M 
WL^5, ^l/>b'J75> DETA 1 1. 2 g (0. 10 8mol) 
^iP^-fco ^Tl 2PfW£0&bfco -ZVTs XA°^l/~^~T7jc£^U H 

tf<E>S&fft*4b 2 5 g£#fco NMK^ h;W21 b iilWItlT&o 1tifi. ®> 

(<a-/&#ij 9) [v?X^l/> b U75 

3ts#m2 0g (0. 3 2 4mol) ^^®7jcH 2 0 2 00gl»bfcM§ 
mftVfe&Z, ^l/>hU75> DETA 22. 4g (0. 216 mo 1) ' 
^JP^.feo SIT? 1 3mfflfcJfoVtc 0 m^Ts X/-t#W- TTRS^Sbfc^ 

H^tT6 3. 2 %<DJR^T^JSS^^5 b©2 6. 8g&#fc, NMRR 
ZSFT-IRT.^? h)l&4 b <h|piaT^ofe^> ^©^W^m^^ 3 \ZtkT. 
1 0) [ h 'J 1/ >r h 7 5 'y f Jg©^] 
*^^60g (0. 9 7 lmo 1 ) DMF 6 0 0 g fc^bfc}g$t£jf 
J^£, h'JX?l/>rh75>TETA 3 5. 5g(0. 243mo 1) §iTl 

5 or, i smmm^&mz&r)^ mmz^i,x^m7 3. 2%-es^^© 

l3&$ft5fc 1 c <D 6 9 . 9 g £#£0 #W i^m^^ 1,^2 Rtflfc 3 fd^To 
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*^2 0g (0. 3 2 4mol) ^MWKH z O HOgC^l&iM 
mftVfctf&s HJ X^W>x-h^>TETA 11. 85g(0. 081mol) 
&in*.fc. tMTl 5PmRJfobfc. ^LT> XA#W-^-T7K£g*U H 

mmom&mm 2 c <d 2 6 . 9 g nmr ro^ fpir h mz 1 ct 

(&J$M 1 2) [t- h 7X^W>^>^ >3}%^M*i©^] 
*^t6 0 g (0. 9 7 lmo 1) $ DMF 6 0 0 g Kl»^bfc»»c*Jftj^b 
^h^X^l/>^>^^>TEPA 3 6. 8 g (0. 19 4mo 1) Sfigr 

tzmm^mmvr^o %tz.tmm* dmf, 7th>, 

t*-U 5 0°C, 9WNW*ffl«jftteJ:t), ISC**K:2tLTJl»7 3 
afe»5jc 1 d <D 7 0 . 7 g £#fc e «S*&* 1 > S 2 3 

*^6 0g (0. 9 7 lmo 1) & DMF 5 0 0 g £^bfci§?££&|£L& 
^b^X^l/>^>^^>TEPA 18. 4 g (0. 0 9 7 2mo 1) 

!*JR«l&lHliRbfc.i»ViT,#&«fcJR<»*DMP, T-fchXDjgteSfc^U 7 013, 
5Btr«^^fc«i:D> «»fc*tbTiR*7 7%7?SJ^^«|CDafiJ|»* (2d) 
S6 0gft NMR 4tmfeV1tizZ^ 1 dtiMX^ hW^nfc, 

(-8^091 4) [^h^x^l/>^>^>*>>^<z)^fc] 
3ft^m2 0g (0. 3 2 4mol) ^^MtKH 2 0 1 6 Ogfc»^bfcjjftft 
•7 i h^X^l/>^>^^>TEPA 1 2. 27g (0. 0 6 5mo 
1) &in*.&. iltl 5B#jl&Rjftbfc. f l/T, XA#W-^-TzR*g*U 

if^o'c, 2mmn&& t mi>ittz.^ h^^lts 6. 6%®jr$« 

£/*8b©efiffr5fc3 d^>2 8 gSUfc. NMR&££FT-IR7^# h;H*l d t|WJ 
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(&j&mi 5)[xt?^p>B-o 5 3m^^mm<D^m 

30g (0. 485mol) £ MEK 2 0 0 g 
bfcfltfe, Xt^D>B-0 5 3 3 7. 4g^iTL&, MT24NfFWL 

t> »§i«atej;De6ttjR*ftiajRb&. «^t, iHttzmmtt dmf, xi? 

W 3 1 «T«£fim®*±fit»* 1 e 2 0. 9g^#LM^i2S: 
tf* 3 

ca-ssm 6) txtf^n>B- o 5 3ftymm<D<&m 

*^ 45 S (0- 7 2 8mol) &DMF 5 0 0 g»t&II^L 
fca*S>Xfc^n>B-053 1 1 2.1 g*«fTbfc.e-fetfc«3&t®^^#fabfc. 

*fbTiR^ 3 1.8 XT, SJS^fiMlf OWft±«iM 2 e-XO 50. 1 g 
(nf&M 17)[TD-984 

*^ 3 °g (0. 4 8 5mol) £DMF 5 0 0 g te»J^Ufc»tt*Jt^L 
7^T>fHTD-9 84 94. 1 gt«taA;ff. 

»fc«fc«<»& DMP\ Tirh>©Jlgfc*fe#U 5 0^ 4WfraHS««fefc«kt), 
JffH^bT^ 3 7.1%T, SJfc£j£*©*H±6»5fc 1 f 0 4 6 g 
#tff ffisgk %m 2 3 fc^To 

(^09 1 8) [2-x^;i/-4-^^;i/-r $^/-)m&ftvmm.<D<&m 

*^St20g (0.324mol) &DMF 8 0 g bfc»«&jfc#bfcj&*&, 
2-X^W-^W5^;-;V2E4MZ 17. 8 g (0. 16 2mol) © 
DMF 4 0 gg|&|TbL SfittlRjWlL'fefcWUJbfc. SfiT13^» 
bT, !R9l»afcJ;DtfcJft«>*|i|JKbfc. 3?|V>T> DMF, 7th • 

Xtt&mto&QXmi k 1 2. 9gt#&. »«f|»««fti, 3R2 2feO»3 
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1 1 o<D\£-#immztiito 

5. 3g (0. 2 5mo 1) § DMF 8 0 gCi^lfcit^l^ 
Lftat£ % ^yntf;i/T^>2 5 g (0. 2 5mol) SiTtfc, SfiT19 

MVX3 7. 5%<D^m-v^u\dj\,r^>^mm.(Dm^mmi i©i5g$ 
#fc 0 a-wis*** 3 icjft-r. 
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*1 




mm 


NMR *T$. il )]/5/-7 K Crmm^ 


EDA • M**9MI[ la 

CDsOD 

m 

3.0 

CDsOD 
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